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План на сегоднā

● ЭволĀциā инструментов разработчика

● Требованиā к тулингу в ÿру FastAPI

● Историā одного велосипеда

● ПлĀсý и минусý FastStream
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Пастухов Никита

● Разработчик - разрабатываю (6 лет)

● Опыт с асинхронностью - RabbitMQ (4 года)

● Стало больно - создал Propan

● Сотрудничаю с airt, разрабатываю FastStream
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Асинхроннýе сервисý
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Publisher Message Broker

Subscriber

Subscriber

Subscriber
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MQ / Streaming tools
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FastStream – ÿто фреймворк длā

● RabbitMQ

● Kafka

● Nats

● Redis

● асинхроннýх сервисов
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from faststream import FastStream
from faststream.rabbit import RabbitBroker

broker = RabbitBroker()
app = FastStream(broker)

@broker.subscriber("input-queue")
async def handler(msg):
    ...  # обработка

FastStream
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ЭволĀциā инструментов разработчика
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На примере
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Дмитрий Орлов
Автор aio-pika / aiormq
  https://github.com/mosquito

   https://youtu.be/EFVwilQvv_4?si=tO2aYEkVc73Ru9cx
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https://github.com/mosquito
https://youtu.be/EFVwilQvv_4?si=tO2aYEkVc73Ru9cx
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Немного истории
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TCP + AMQP

Уровни абстракций
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https://github.com/gmr/pamqp

TCP + AMQP

PAMQP

Уровни абстракций

51 ★

https://github.com/gmr/pamqp
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TCP + AMQP

AIORMQ

https://github.com/mosquito/aiormq

Уровни абстракций

PAMQP

264 ★

https://github.com/mosquito/aiormq
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TCP + AMQP

AIORMQ

AIO-PIKA

https://github.com/mosquito/aio-pika

Уровни абстракций

PAMQP

1.2k ★

https://github.com/mosquito/aio-pika
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Уровни абстракций
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TCP + AMQP

PAMQP

AIORMQ

AIO-PIKA

FastStream
https://github.com/airtai/faststream

2.4k ★

https://github.com/airtai/faststream
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Уровни абстракций
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TCP + AMQP

AIORMQ

AIO-PIKA

FastStream

PAMQP

FastStream

● сериализациā

● роутерý

● DI

● мидлвари

● CLI
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Сахар?
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TCP + AMQP

AIORMQ

AIO-PIKA

aiormq

● channel

● publish

● consume

PAMQP
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Сахар?
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Сахар, которýй позволāет
провалитþсā в деталþки
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Вýвод 1
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Еще сахар?
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airt
Еще сахар?
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Пиúем бизнес-логику,
а не инфраструктуру
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Вýвод 2



airt
Градациā сахара
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Sugar-free Сахарнаā кома
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Градациā сахара
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PAMQP “Patterns”Aiormq Aio-pika
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Другие “паттернý”
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● Celery

● Faust

● Bytewax

● Quick-streams

● Celery-like (dramatiq, taskiq, arq, saq, etc)
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Где тут FastStream?
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PAMQP “Patterns”Aiormq Aio-pika

FastStream
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Идеологиā FastStream

● Прозрачность – юзер всегда понимает, что делает фреймворк

● Модульность – меняй что хочешь и как хочешь

● Батарейки – не на все случаи жизни

● Ограниченный контекст – только клиент для брокера, ничего более
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import aio_pika

async def main():
    connection = await aio_pika.connect_robust(
        "amqp://guest:guest@127.0.0.1/"
    )

    async def connection:
        channel = await connection.channel()

        queue = await channel.declare_queue(
            "test_queue"
        )

        async with queue.iterator() as queue_iter:
            async for message in queue_iter:
                async with message.process():
                    ...  # обработка

aio-pika

29

https://aio-pika.readthedocs.io/
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import aio_pika

async def main():
    connection = await aio_pika.connect_robust(
        "amqp://guest:guest@127.0.0.1/"
    )

    async def connection:
        channel = await connection.channel()

        queue = await channel.declare_queue(
            "test_queue"
        )

        async with queue.iterator() as queue_iter:
            async for message in queue_iter:
                async with message.process():
                    ...  # обработка

● императивнýй 
синтаксис

● тестирование

● нет документации 
на сервис

● observability
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Тулинг HTTP

from fastapi import FastAPI

app = FastAPI()

@app.get("/")
async def index():
    return "Hello, world!"
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Тулинг HTTP
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● Удобнýй API

● OpenAPI + SwaggerUI

● Удобство тестированиā

● Observability
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Что делаем?

from fastapi import FastAPI

app = FastAPI() Broker()

@app.post("/") subscriber("input")
async def handler(data: InputModel) -> Prediction:
    prediction = model.predict(data)
    return prediction

FastKafka
33
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FastStream +
FastKafka
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from faststream import FastStream
from faststream.rabbit import RabbitBroker

broker = RabbitBroker()
app = FastStream(broker)

@broker.subscriber("input-queue")
async def handler(msg):
    ...  # обработка

import aio_pika

async def main():
    connection = await aio_pika.connect_robust(
        "amqp://guest:guest@127.0.0.1/"
    )

    async def connection:
        channel = await connection.channel()

        queue = await channel.declare_queue(
            "test_queue"
        )

        async with queue.iterator() as queue_iter:
            async for message in queue_iter:
                async with message.process():
                    ...  # обработка

FastStream aio-pika
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import aio_pika

async def main():
    connection = await aio_pika.connect_robust(
        "amqp://guest:guest@127.0.0.1/"
    )

    async def connection:
        channel = await connection.channel()

        queue = await channel.declare_queue(
            "test_queue"
        )

        async with queue.iterator() as queue_iter:
            async for message in queue_iter:
                async with message.process():
                    ...  # обработка

Законнектисþ

Обüāви оùередþ

Перебирай 
сообûениā

Императивнýй код
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Декларативнýй код

from faststream import FastStream
from faststream.rabbit import RabbitBroker

broker = RabbitBroker()
app = FastStream(broker)

@broker.subscriber("input-queue")
async def handler(msg):
    ...  # обработка

Хоùу подписùика
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Еще FastStream

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("input-subject")
async def handler(msg):
    ...  # обработка

from faststream import FastStream
from faststream.kafka import KafkaBroker

broker = KafkaBroker()
app = FastStream(broker)

@broker.subscriber("input-topic")
async def handler(msg):
    ...  # обработка

from faststream import FastStream
from faststream.redis import RedisBroker

broker = RedisBroker()
app = FastStream(broker)

@broker.subscriber("input-channel")
async def handler(msg):
    ...  # обработка 38
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FastStream

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("input-subject")
async def handler(data: InputData):
    prediction = model.predict(data)

“Адрес”
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FastStream

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("input-subject")
async def handler(data: InputData):
    prediction = model.predict(data)

Входāûее сообûение
from pydantic import BaseModel

class InputData(BaseModel):
    username: str
    user_id: int

{
    "username": "Nikita",
    "user_id": 1
}

Ожидаем JSON
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Публикациā

async with NatsBroker() as broker:
    await broker.publish(
        message={"username": "Nikita", "user_id": 1},
        subject="input-subject",
    )

Поддерживает

● Python-примитивý

● типý std

● pydantic.BaseModel

41
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Резулþтат

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("input-subject")
async def handler(data: InputData) -> Prediction:
    prediction = model.predict(data)
    return prediction

Куда?
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RPC over MQ

async with NatsBroker() as broker:
    response = await broker.request(
        message=InputData(...),
        subject="input-subject",
    ) Синхроннýй запрос *

* не для всех брокеров 43
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Reply To

@broker.subscriber("reply")
async def handle_prediction(msg: Prediction):
    ...

async with NatsBroker() as broker:
    await broker.publish(
        message=InputData(...),
        subject="input-subject",
        reply_to="reply",
    )

Куда отправитþ 
резулþтат

Ждем резулþтат
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Publisher

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("input-subject")
@broker.publisher("out-subject")
async def handler(data: InputData) -> Prediction:
    prediction = model.predict(data)
    return prediction

Куда отправитþ 
резулþтат
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Services chain

@broker.subscriber("input-subject")
@broker.publisher("out-subject")
async def service_1(data: InputData) -> Prediction:
    prediction = model.predict(data)
    return prediction

        @broker.subscriber("out-subject")
        @broker.publisher("final")
        async def service_2(data: Prediction) -> Prediction:
            return data

                @broker.subscriber("final")
                async def service_3(data: Prediction) -> None:
                    ...
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А как запуститþ?

from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

Что тý такое?*

* Обüект длā CLI

faststream run main:app --workers 2

faststrean run main:app --reload

47

Не оùенþ умнýй
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Тестирование

● тестирование бизнес-логики (забитþ на контрактý)

● тестирование с реалþнýм брокером (“удобно” в CI)

● мокаем транспорт (в каждом сервисе)

48
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Тестирование

● тестирование бизнес-логики (забитþ на контрактý)

● тестирование с реалþнýм брокером (“удобно” в CI)

● мокаем транспорт (в каждом сервисе)

● Берем FastStream

49
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Тестирование с FastStream

@broker.subscriber("input-subject")
async def handler(username: str, user_id: int):
    if user_id < 1:
        raise ValueError()
    return f"User {username} created!"

Исходнаā функøиā
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Тестирование с FastStream

import pytest
from faststream.nats import TestNatsBroker

@pytest.mark.asyncio()
async def test_incorrect():
    async with TestNatsBroker(broker) as test_broker:
        with pytest.raises(ValueError):
            await test_broker.publish(
                {"username": "Nikita", "user_id": 0},
                subject="input-subject",
            )

Тестирование входāûего контракта
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Тестирование с FastStream

import pytest
from faststream.nats import TestNatsBroker

@pytest.mark.asyncio()
async def test_correct():
    async with TestNatsBroker(broker) as test_broker:
        result = await test_broker.request(
            {"username": "Nikita", "user_id": 1},
            subject="input-subject",
        )

        assert result.body == b"User Nikita created!"

Тестирование исходāûего контракта

52



airt
E2E Тестирование

async with TestNatsBroker(broker, with_real=True) as test_broker:
    await test_broker.publish(...)
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Observability

● Логирование

● Трейсинг

● Метрики? (уже вот-вот)

54

● Healthcheck’и

https://faststream.airt.ai/latest/getting-started/logging/
https://faststream.airt.ai/latest/getting-started/opentelemetry/
https://faststream.airt.ai/latest/getting-started/asgi/#asgi-routes
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Логирование

from faststream import FastStream, Logger
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("in")
async def handler(msg, logger: Logger):
    logger.info(msg)

1970-01-01 00:00:17,137 INFO     - FastStream app starting...
1970-01-01 00:00:17,142 INFO     - in   |            - `Handler` waiting for messages
1970-01-01 00:00:17,142 INFO     - FastStream app started successfully! To exit, press CTRL+C
1970-01-01 00:00:17,143 INFO     - in   | 0fd3e176-f - Received
1970-01-01 00:00:17,143 INFO     - in   | 0fd3e176-f - Hello, FastStream!
1970-01-01 00:00:17,143 INFO     - in   | 0fd3e176-f - Processed
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Healthcheck’и

from faststream.nats import NatsBroker
from faststream.asgi import AsgiFastStream, make_ping_asgi

broker = NatsBroker()

app = AsgiFastStream(
    broker,
    asgi_routes=[
        ("/health", make_ping_asgi(broker, timeout=5.0))
    ]
)

56

HTTP?

Запуск ùерез ASGI-сервер

uvicorn main:app
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Трейсинг
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OpenTelemetry boilerplate

from opentelemetry import trace
from opentelemetry.exporter.otlp.proto.grpc.trace_exporter import OTLPSpanExporter
from opentelemetry.sdk.resources import Resource
from opentelemetry.sdk.trace import TracerProvider
from opentelemetry.sdk.trace.export import BatchSpanProcessor

resource = Resource.create(attributes={"service.name": "faststream" })
tracer_provider = TracerProvider(resource=resource)
tracer_provider.add_span_processor(
   BatchSpanProcessor(OTLPSpanExporter(endpoint="http://127.0.0.1:4317"))
)
trace.set_tracer_provider(tracer_provider)
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OpenTelemetry Middleware

from faststream.nats import NatsBroker
from faststream.nats.opentelemetry import NatsTelemetryMiddleware

broker = NatsBroker(
    middlewares=(
        NatsTelemetryMiddleware(tracer_provider=tracer_provider),
    ),
)

59



airt
AsyncAPI
https://www.asyncapi.com/en

from pydantic import BaseModel
from faststream import FastStream
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

class InputData(BaseModel):
    data: bytes

class Prediction(BaseModel):
    result: float

@broker.subscriber("test-subject")
@broker.publisher("out-subject")
async def handle_prediction(
    msg: InputData
) -> Prediction:
    predict = model.predict(msg)
    return predict

60

https://www.asyncapi.com/en
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Другие фичи

61

● Depends - как в FastAPI

● Context - похоже на нормалþнýй DI

● Router’ý, Middleware и прочий фарш

● Интеграциā с FastAPI (и чем угодно)
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Критика FastStream
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Глобалþнýй Broker

from faststream.nats import NatsBroker

broker = NatsBroker("nats://localhost:4222")

@broker.publisher("next-step")
@broker.subscriber("user-created")
async def handler(username: str, user_id: int):
    return f"Hello, {username}!"

Не нравитсā
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НЕ глобалþнýй Broker

from faststream.nats import NatsBroker, NatsRouter

router = NatsRouter()

@router.publisher("next-step")
@router.subscriber("user-created")
async def handler(username: str, user_id: int):
    return f"Hello, {username}!"

def create_broker():
    broker = NatsBroker("nats://localhost:4222")
    broker.include_router(router)

Нравитсā!
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Терāем фичи брокера

from faststream.nats import NatsBroker

broker = NatsBroker()

@broker.subscriber("user-created")
async def handler(username: str, user_id: int):
    return f"Hello, {username}!"

А мне ÿтого хватит?
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НЕ терāем фичи брокера

from faststream.rabbit import RabbitBroker, RabbitExchange, ExchangeType

broker = RabbitBroker()

@broker.subscriber(
    "test",
    exchange=RabbitExchange("test-exchange", type=ExchangeType.TOPIC),
)
async def handler():
    ...

Фиùа RMQ
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НЕ терāем фичи брокера

from faststream import FastStream, Logger
from faststream.nats import NatsBroker

broker = NatsBroker()
app = FastStream(broker)

@broker.subscriber("some-key", kv_watch="bucket")
async def handler(msg: int, logger: Logger):
    logger.info(msg)

@app.after_startup
async def test():
    kv = await broker.key_value("bucket")
    await kv.put("some-key", b"1")

Фиùа NATS
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“Прибитýй” pydantic

from faststream.nats import NatsBroker

broker = NatsBroker(validate=False)

“ВýклĀùаем” pydantic
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Кастомнаā сериализациā

from faststream import BaseMiddleware
from faststream.rabbit import RabbitBroker, RabbitMessage

class MsgPackMiddleware(BaseMiddleware):
    async def publish_scope(self, call_next, msg, **options):
        return await call_next(
            msgpack.dumps(msg, use_bin_type=True),
            **options,
        )

def decode_message(msg: RabbitMessage):
    return msgpack.loads(msg.body)

broker = RabbitBroker(
    decoder=decode_message,
    middlewares=(MsgPackMiddleware,),
)

Пакуем исходāûие 
сообûениā

Распаковýваем 
входāûие
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Зачем вам FastStream

● TTM - пишем бизнес-логику, а не инфраструктуру

● Требуетсā менþúе ÿкспертизý в брокерах

● Каùество кода - не собираем грабли сами

● Каùество системý - мониторинг, тестируемостþ и документациā
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Планý на будущее

● Prometheus

● БОЛЬШЕ БРОКЕРОВ (SQS, MQTT, ZMQ, …)

● Несколþко брокеров в одном приложении

● Поддержка AsyncAPI 3.0 (0.6.0)

● Расширение комþĀнити, привлечение контрибуторов
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Star, comment and subscriber!

● GitHub

● Discord EN

● Telegram RU

● Cookiecutter template

● Мой другой доклад о FastStream

● Спасибо команде: Tvrtko, Davor,
Kumaran, Harrish, Robert and Hajdi
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https://github.com/airtai/faststream
https://discord.com/invite/qFm6aSqq59
https://t.me/python_faststream
https://github.com/airtai/cookiecutter-faststream
https://www.youtube.com/watch?v=_P7lgV5bKVw&t=1980s

